Objective: Women experience a variety of changes at midlife that may affect sexual function. Qualitative research approaches can allow a deeper understanding of women's experiences. We conducted 20 individual interviews and three focus groups among sexually active women aged 45 to 60 years (total n ¼ 39) to explore how sexual function changes during midlife.
S
exual function is an important aspect of quality of life for many women. [1] [2] [3] [4] Midlife (approximately aged 40-60 years) is a time of many changes that may impact sexual function, including physical changes (eg, menopausal symptoms, medical conditions), psychological changes (eg, disrupted sleep, mood symptoms), sociocultural changes (eg, cultural expectations regarding older women's sexuality), and interpersonal changes (eg, loss of a sexual partner, development of sexual dysfunction in one's sexual partner). [5] [6] [7] Longitudinal studies indicate that sexual function declines during midlife, particularly during the menopausal transition. Most negative changes are in the domains of sexual desire, arousal, and vaginal dryness/sexual pain. [8] [9] [10] [11] However, longitudinal studies may fail to capture nuances and individual variations in women's experiences. These studies typically use multiple-choice questions to assess sexual function-the investigator chooses the topics, domains, wording of the question, and the answers. This allows standardization of instruments across women and ease of administration with large samples. However, describing changes in sexual function using summary scores, means, and percentages may miss nuances and individual variations in women's experiences.
By using open-ended questions and allowing participants to speak at length, a qualitative approach lets participants use their own words to describe their experiences and allows them to discuss the facets of the subject most important to their own experience. Researchers may then uncover concepts that they never realized existed, and the themes most relevant to the participants arise naturally. In this study, we sought to use a qualitative approach to better understand midlife women's lived experiences of changes in sexual function with aging.
METHODS

Study sample
Study participants were recruited from the general population of Pittsburgh, PA, using flyers, research registries, electronic newsletters, and Internet postings. Women who responded were screened for eligibility over the telephone after giving verbal assent. Women were eligible if they were aged 45 to 60 years and had been sexually active with a partner at least once in the prior 12 months. We included this age group to focus on midlife women. We excluded women who had not been sexually active in the prior 12 months because we were interested in women's relatively recent experiences of their sexual function. Women who had not been recently sexually active would be discussing more remote experiences. Women were given the option to participate in either an individual interview or a focus group.
Individual interview and focus group conduct
Face-to-face interviews and focus groups were led in a private room by a facilitator with extensive experience in qualitative research methods and sexual anthropology (MH) and were conducted between December 2014 and May 2015. Interviews and focus groups both lasted approximately 60 minutes. An introductory script encompassing the purpose of the study and all elements of informed consent, including the voluntary nature of the study and the ability to discontinue the study at any time, was read to participants at the start of each session. Women were then given the option to continue with the study or leave. The University of Pittsburgh Institutional Review Board approved this study and recommended this informed consent process over written informed consent. We chose to use both focus groups and interviews; the former may uncover new themes due to group synergy, and the latter allow us to hear the perspectives of women who do not wish to discuss sexuality in a group context.
Interviews and focus groups were guided by a semistructured guide; however, consistent with the emergent nature of qualitative research, participants may have been asked different or additional questions not in the guide, depending on her responses (see Supplementary materials, http://links. lww.com/MENO/A258). The guide was developed by the principal investigator (HNT) along with a stakeholder advisory board of midlife women and healthcare providers for midlife women.
Each session was audio-recorded and transcribed verbatim. Participant names, and names of any individuals they mentioned, were not transcribed. A random 10% section of each interview and focus group was reviewed for accuracy of transcription. The principal investigator served as a note taker for each focus group, but did not participate in discussions. Minimal notes were taken as needed by the facilitator during individual interviews. Each interview and focus group participant also completed a demographic questionnaire, and transcriptions were linked to questionnaires using a study identification number.
Sample size in qualitative research is guided by the concept of thematic saturation, which means no new information or themes are uncovered in the course of ongoing interviews and focus groups. Thematic saturation was achieved in this study. As the goal in qualitative research is more focused on understanding a phenomenon in depth as opposed to hypothesis testing or generalizability, sample sizes tend to be smaller than in quantitative research. Our sample size is consistent with general qualitative research norms.
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Analysis
Data analysis proceeded using a thematic analysis approach using a fine-grained editing style in which the coder searches for ''meaningful units or segments'' of text which are coded and categorized. 15 The principal investigator read all transcripts and then met with the facilitator, who conducted all interviews and focus groups, to develop a draft codebook. Codebook development proceeded in an iterative process, with investigators reading and coding two randomly selected interviews then meeting to review agreement, until a final codebook was agreed upon. Atlas.ti software was used to assist with coding (Scientific Software Development, Berlin). The primary investigator then coded all data using this final codebook. The facilitator coded five randomly selected interviews and Cohen's kappa statistics were calculated to assess intercoder reliability. Kappa score was 0.84, indicating excellent intercoder agreement. Codes relating changes in sexual function over time were examined and key themes emerged (Fig. 1) . Representative quotations were selected from the transcripts to illustrate these key themes.
RESULTS
Demographics and summary of themes
The characteristics of the participants are summarized in Table 1 . All but two participants reported their sexual orientation as heterosexual; one woman reported her orientation as homosexual and one marked both heterosexual and not sure. The themes discussed are summarized in Fig. 1 sexual function with aging, sometimes both within the same individual. Participants highlighted the changes they experienced, what they felt were the likely causes for these changes, and how they adapted to these changes.
Negative changes in sexual function
Types of negative changes The most common negative changes were decreased frequency of sex, low libido, vaginal dryness, and orgasm difficulties ( Table 2) . We considered decreased frequency of sex as a negative change, as most women in this study expressed frustration and disappointment with this change. However, it should be noted that a small subset of women had noted decreased frequency in sex, but were not bothered by it. Some participants noted these sexual problems could be interrelated. For example, one 53-year-old woman explained how she had difficulty reaching orgasm, and as a result, her desire for and receptiveness to sexual activity eventually waned. She expressed, ''While I'm participating, I'm also feeling like, 'Oh, why bother? It's not going to be as good. It's going to be much harder to do. This isn't going to happen for me.''' For this woman, an issue with reaching orgasm eventually became accompanied by an issue with libido.
Reasons for negative changes
There were some women who specifically related negative changes to physical issues, particularly menopause and bodily pain. Some women noted an abrupt change in sexual function, especially libido, with menopause. However, many other participants attributed negative changes to psychosocial issues, such as stress, family and work obligations, and changes in body image (Table 3) . Many felt that they were busier and under more stress than when they were younger; they felt their multiple different social roles, as wife, daughter, mother, and worker, made it difficult for them to relax and enjoy sex. When asked what leads to unsatisfying sex, one woman said, ''When our lives are busy and our heads are not all in it, which happens a lot to me because I'm doing a million different things. And if you're not completely in it, then you just are going through the motions, because you're thinking of your to-do list or whatever'' (48-year-old woman). One woman felt that women are more sexually susceptible to stress than men: ''But I always think it's psychological with us, with women. I mean, we just have so much going on, we wear so many hats. Guys can just turn it off and be like 'OK. Yeah, I'm ready, come on, let's go.' Where us, we're very emotional, so there's so many things, triggers that we have to turn stuff off'' (48-year-old woman).
Partner issues, including relationship discord, partner health problems, and partner sexual dysfunction, were also cited as a cause of negative changes in sexual function (Table 3) . Several participants discussed how physical and mental health issues, such as depression, prostate cancer, or diabetes, had led to erectile dysfunction or low libido in their partners, which had an overall negative effect on the woman's sexual satisfaction. Some participants also mentioned that their partners faced some of the same challenges they didbeing too busy, tired, or stressed for sex. 
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Response to negative changes
Most participants responded to negative changes with adaptation, including changing sexual behavior and prioritizing different aspects of sex (Table 4) . Changes in sexual behavior included lengthening foreplay, trying different sexual positions or different types of sexual activity, and using sexual aids such as vibrators or lubricants. Many of these changes in sexual behavior were in response to difficulties with vaginal dryness or sexual pain. Several participants had tried lubricants, but were disappointed in them; they noted they ''ruined the mood'' or did not last long enough, and some had concerns about whether these products were safe. Some noted that receiving oral sex helped with lubrication difficulties. With regards to prioritizing different aspects of sex, participants discussed how, as they got older, they placed more importance on feeling connected and intimate with their partner than the physical aspects of sex, such as reaching orgasm.
Positive changes in sexual function
While discussion of negative changes in sexual function was common, a number of participants also discussed positive changes with aging. For some, sex was actually more frequent than when they were younger. In contrast, some women noted that the frequency of sex had decreased, but they still felt that overall, they were just as satisfied or even more satisfied with sex than when they were younger.
Participants gave a number of reasons for experiencing positive changes in sexual function with aging (Table 5) . They discussed that they felt more comfortable in their own skin than when they were younger, and this led them to more freely express themselves in the bedroom. They also felt that as they got older, they had a better understanding of their own bodies and sexual needs, and also felt more empowered to communicate their sexual needs to their partners. Additionally, some discussed how as family-related concerns (eg, caring for young children or the fear of getting pregnant) decreased with aging, sex because more pleasurable. Finally, some discussed how over the course of a years-long relationship, two people can develop a deep and intimate connection, and also a deep understanding of one another's sexual needs, that makes sex more fulfilling over time.
DISCUSSION
In this qualitative study of sexually active women aged 45 to 60 years, we found that participants experienced both negative and positive changes in sexual function as they aged. They attributed negative changes to physical issues, such as menopause, and psychosocial issues, such as life stressors. Many adapted to negative changes, by either changing their sexual behavior or by prioritizing different aspects of sex. Women who experienced positive changes attributed them to increased self-confidence, better self-knowledge, and improved communication skills.
While most prior longitudinal studies have documented negative changes in sexual function as women move through midlife, [9] [10] [11] 16 fewer studies have highlighted positive changes. Two literature reviews regarding sexual function and aging in women concluded that many studies have shown relative stability in sexual function over time. 5, 17 The review by Dr Hayes and Dr Dennerstein also noted that in many studies, a small (approximately 5%-15%) proportion of women showed improvement in sexual function over time.
They noted that this could be a real observed effect, or a result of regression to the mean or a survivor effect. 17 These findings echo the women in our study-some women experience negative changes, but others can experience positive changes. Studies that only look at the population's mean sexual function over time may miss these nuances and differences.
Notably, some women reported both negative and positive changes. Many of the negative changes participants described focused on more physically-oriented aspects of sexual function, such as lubrication or ability to achieve orgasm, whereas positive changes were more likely to involve improvement in feelings of intimacy or overall sexual satisfaction.
Whereas some women attributed negative changes in sexual function to physical issues, particularly menopause, more women attributed negative changes to psychosocial issues. Because the prevalence of female sexual dysfunction appears to peak at midlife, 18 much of the prior research on changes in sexual function has focused on the role of menopause and hormones. However, our study highlights the importance of considering psychosocial factors as well. Longitudinal quantitative studies have likewise demonstrated a link between psychosocial factors (including increased stress, 19 ,20 mood symptoms, 10, 11, 16, 20 childcare burden, 10 and partner issues 9, 16 ) and worsening sexual function.
Several women in this study noted that erectile dysfunction in male partners had a negative impact on their own sexual . . and it allows me to be a little more free with the whole experience. 57-year-old woman: I think for me, the physical feeling is probably less intense than when I was young, but the emotional piece of it is much better. I can feel more playful, I can be less inhibited, I'm more comfortable with my body. I'm able to express myself better and accept his expression better. So even physically, although it's not like fantastic as it was, there's other pieces that compensate to make it better. I'd rather be here than there. . .
(Focus group 2)
THOMAS ET AL function. Women reported that they themselves required longer and more intense stimulation to achieve orgasm than when they were younger; if their partner concurrently developed erectile dysfunction, he might have difficulty providing this long, intense stimulation, especially if the couple focuses on penetrative intercourse. Erectile dysfunction has been correlated with lower sexual function scores in female partners previously. 21 Some women in our study expressed frustration and disappointment with erectile dysfunction in male partners. However, other women took action, by encouraging their partners to take pharmaceutical treatments or asking their partners to try different types of sexual activity, such as oral sex.
We found that while the experience of physical changes in sexual function, such as lubrication difficulties, was common in this study, many women found ways to adapt to these physical changes to maintain overall sexual satisfaction. These adaptations sometimes required women speaking up and taking action with regards to sexual behavior, such as suggesting lubricant or vibrator use, or trying different sexual activities or positions. But women also discussed changing their priorities around sex; as they aged, they de-emphasized physical sexual satisfaction and placed more importance on emotional satisfaction. Prior work by Leiblum 22 has likewise found that women are often able to maintain sexual satisfaction throughout the midlife transition by ''alterations in the sexual script.'' These findings resonate with newer models of female sexual response, which highlight that both physical and emotional satisfaction are important outcomes of sex. 23 Women who experienced positive changes attributed them to several factors, most notably increased self-acceptance, self-knowledge, and self-confidence. While many women discussed changes in their bodies with aging, such as gaining weight or sagging breasts, not all were self-conscious about these changes. Some women reported higher self-acceptance and body positivity over time, despite physical changes that would typically be labeled as ''negative.'' These women were more likely to have better sexual satisfaction. Additionally, many women felt that, as they got older, they had a better understanding of their own sexual needs. This increased selfknowledge sometimes developed through self-exploration (masturbation), or sometimes arose from spending years with the same partner, becoming comfortable, and understanding one another's bodies. Finally, as women got older, they felt more empowered and able to communicate these sexual needs to their partners. As they got older, they placed higher value on their own needs, and would communicate to their partner if something was not ''working'' sexually. One 52-year-old woman summarized her experience of sexuality and aging this way: ''You know, I'm older. . . And a lot more wiser. . . you have to have. . . the other ingredients, not just physical attraction. . . but you got to like know the inside of a human being, you really do. And they have to know you. '' This study has several limitations. Women who respond to an advertisement about a study on sexuality, and who are willing to speak with a facilitator about sexuality may not be representative of the general population. However, women in this study were willing to discuss both positive and negative aspects of their sex lives, so a wide range of experiences was captured. Several women mentioned that they were interested in participating in the study precisely because they had never talked to anyone about their sexuality. Another limitation is the exclusion of women who were not sexually active in the prior 12 months. We were interested in women's current experiences of their sexual function; the experiences of sexually inactive women would not have been represented here. Additionally, we did not collect detailed data on occupation, current medication or substance use, or current health problems, all of which may affect women's sexual function. Some women did discuss how job stress and medical issues impacted their sexual function, which have been explored in this manuscript. Future work should attend to these issues. Finally, qualitative research, which gathers rich and detailed information from a smaller number of women, is typically not widely generalizable.
This study has several strengths. We used a qualitative approach to explore changes in sexual function as women moved through midlife. Qualitative approaches give women the time and space to speak their own words about their experiences. This allows novel themes to emerge that may have not been previously considered. Additionally, the mix of individual interviews and focus groups allowed us to speak with women who were not comfortable talking in a group, but also to capitalize on the group dynamics that can yield new information. Finally, we obtained a diverse variety of perspectives from women of different races and stages of menopause.
Implications for healthcare providers
These findings have important implications for providers who care for midlife women. First, it confirms prior studies suggesting vaginal dryness and low libido are common sexual complaints in this patient population, and providers should be familiar with evidence-based treatment for these issues. Second, our study highlights the importance of exploring the role of psychosocial factors, such as relationship issues or stress, in addition to biologic factors, such as hormone fluctuations, in female sexual dysfunction. Providers should query women specifically about relevant psychosocial factors, including relationship discord, stress from work or family-related issues, mood symptoms, and sleep. Pharmacologic treatments for sexual dysfunction may be inadequate unless psychosocial factors are also addressed. Third, increasing self-acceptance during midlife may be a key factor in maintaining sexual satisfaction with aging, even in the face of physical changes. When discussing sexual function with midlife women, healthcare providers should not assume that negative changes have occurred or that her sexual function is worse than her partner's. Interventions that promote increased self-awareness and self-acceptance of one's sexual needs, and also agingrelated changes are likely to be important components of interventions for midlife women with sexual dysfunction.
SEXUAL FUNCTION AMONG MIDLIFE WOMEN
CONCLUSIONS
It is important to recognize that not all changes in sexual function during midlife are negative, and when negative changes do occur, some women can find ways to adapt. Healthcare providers and researchers should recognize that each woman's experience of sexual function during menopause is unique and nuanced. In addition, providers and researchers who work with midlife women can learn strategies, such as adapting sexual behavior and enhancing communication of sexual needs, from women who experience positive changes or successfully adapt to negative changes to help ensure that women can maintain satisfying sex lives as they age.
